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CASE 5780-PCT USA - RPC/BLD/1 8.09,03 

SPIRO COMPOUNDS AS PERFUMING INGREDIENTS 

5 Background Art 

Alcohol, ester, ether or ketone derivatives having a spiro-type skeleton are a quite 
well known class of chemicals. However, and surprisingly, despite the large number of 
structures reported in the prior art, only a few compounds of formula (I), hereinbelow 

10 described, are known. 

For instance, Novikova et al. in their Naftekhimiya, 1984, 24, 475 paper disclose, 
as chemical intermediates, a mixture of the ketones 2,8-dimethyl spiro[5,5]undec-8-en-l- 
one and 2,9-dimethyl spiro[5,5]xmdec-8-en-l-one, as well as a mixture of the tertiary 
alcohols 1,9-dimethyl spiro[5,5]undec-8-en-l-ol and i,8-dimethyl spiro[5,5]undec-8-en'- 

15 l-ol. The same authors in their Naftekhimiya, 1986, 26, 3 paper disclose, still as chemical 
intermediates, a mixture of the tertiary alcohols 1,7-dimethyl spiro[4,5]dec-7-en-l-ol and 
1 ,8-dimethyl spir o [4,5] dec-7-en- 1 -ol . 

Furthermore, Nakamura et al. in Chem.Commun, 2002, 1648 disclose, as 
chemical compounds, the two spiro-ketones 8,9-dimethyl spiro[5,5]undec-8-en-l-one and 

20 7,8-dimethyl spiro[4,5]dec-7-en-l-one. 

However, there is no mention or suggestion, in any of said documents mentioned 
hereinabove, of the specific organoleptic properties of the invention's compounds, or of 
any potential usefulness of said compounds as perfuming.ingredients. 

Amongst the compounds having a stmcture similar to that of the compoxmds of the 

25 present invention, only few are known in the prior art to have an odor which may be of 
interest for the perfumery industry. In US 4,668,432 there are reported some alkyl 
substituted oxo-spiro[4,5]dec-7-ene derivatives which possess odors dominated by minty 
or animal top-notes. Similarly, US 4,622,172 discloses 9-methyl-ll-isopropyl- 
spiro[5,5]undec-8-ene which imparts to compositions a fresh minty and spicy aroma. All 

30 the compounds disclosed in US 4,668,432 and US 4,622,172 have a stmcture and an odor 
which differ from those of the compounds of the present invention. 



Summary of the invention 



The present invention relates to the perfumery industry. It concerns more 
particularly a perfuming composition comprising at least a specific alcohol, ester, ether or 
ketone derivative having a spiro-type skeleton. The invention concerns also the 
compounds themselves as well as their use as perfuming ingredients. The invention also 
relates to the perfumed articles comprising, as active ingredient, an invention compound. 

Detailed Description of the Preferred Embodiments 

We have now surprisingly been able to establish that a compound of formula 




wherein the index m represents 0 or 1 ; 

R represents a hydrogen atom, or a methyl or acetyl group; 

R^ and R"^ represent a hydrogen atom or a methyl group; - 
R^ represents a hydrogen atom, or a methyl or ethyl group; two, three or four of all the R^ 
R^, R"^ and R"^ representing simultaneously a group containing at least a carbon atom; and 
the wavy and dotted lines represent a double bond, in which case n represents 0; 
or 

the wavy line represents a single bond, in which case the index n represents 1; and the 
dotted Ime represents a single or double bond; 

possesses useful perfuming properties, of the woody and/or aromatic type, which render 
them very useful for the perfumery industry. 
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It is xinderstood that, in a compound of formvila (I), each of said or may be 
identical or different to other R^ or R^, respectively. Moreover, the compound of 
formula (I) may be in the form of any one of its optical isomers or of its diastereomers or 
yet a mixture of any one of said isomers. 
5 Moreover, the compositions consisting of at least two compoimds of formula (I), 

from nov^ on referred to also as a mixture of compounds of formula (I), and preferably of 
regio isomers, are also useful perfuming ingredients and therefore are part of the present 
invention. By "regio isomers" it is meant here the compoxmds which differ by the position 
in which one or more R"^, not representing a hydrogen atom, are bonded to the spiro- 
10 skeleton. As non-limiting example of "regio isomers" one can cite 6,8,10-trimethyl- 
spiro[4.5]dec-7-en-l-one and its regio isomer 7,9,10- trimethyl-spiro[4.5]dec-7-en-l-one. 

Preferred mixtures of compounds of formula (£) are those containing essentially, 
e.g. as major constituents, two regio isomers of formula (I). 

Another embodiment of the invention is illustrated by the compounds of formula 

15 




wherein n, m, R, R^ R^, the wavy line and the dotted line have the same meaning as 
indicated in formula (I). 

20 Preferably, the compounds of formula (II) are those wherein the indexes m and n 

and the dotted and wavy lines have the same meaning as in formula (I); 
R represents a hydrogen atom or an acetyl group; 

R^ and R"^ represent a hydrogen atom or a methyl group; two, three or four of all the R^ 
and R^ representing simultaneously a methyl group and one, two or three of all the R"^, 
25 prisferably non adjacent, representing simultaneously a methyl group. 



Another preferred embodiment of the invention's compound is a compound of 
formula (II) wherein m, n and the dotted and wavy Unes have the same meaning as in 
formula (I); and 

R represents a hydrogen atom or an acetyl group; 
5 one is a hydrogen atom and the other R^ represents a hydrogen atom or a methyl group; 
R"^ represents a hydrogen atom or a methyl or ethyl group; two, three or four of all the R* 
and being a group containing at least a carbon atom and one, two or three of all the R"^, 
preferably non adjacent, representing a methyl or ethyl group. 

It is imderstood that, as for the compound of formula (I), each of said R^ or R^ may 
10 be identical or different to the other R^ or R^, respectively. 

A particxilarly useful embodiment of the invention is represented by the alcohol or 
ester of the formula (EI) 
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15 wherein R represents a hydrogen atom or an acetyl group; and 

theR^ are identical and represent a hydrogen atom or the R^ are different and represent a 
hydrogen atom or a methyl group. 

- Alternatively, another useful embodiment of the invention is represented by the 
ketone of formula (IV) 



20 




wheriein two, preferably non adjacent, represent a methyl group and the other R" 
represent a hydrogen atom. 

Yet alternatively, one may cite also the compounds of formvila 
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R' 




R 
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(V) 



wherein R represents a hydrogen atom or an acetyl group; 
R^ represents a hydrogen atom or a methyl group; and 

R^ represents a hydrogen atom or a methyl or ethyl group and at least two R^ represent a 
methyl group; and 

m is 1 and the dotted line represents a single bond, or 
m is 0 and the dotted line represents a double bond. 

The compounds of formula (11), (III), (IV) and (V), like those of formula (I), may 
be in the form of any one of their optical isomers or diastereoisomers or of a mixture 
thereof. 

The invention's spiro compounds are obtainable by a process involving a thermal, 
or a Lewis acid, catalyzed Diels-Alder reaction between an enone of formula (VI) or, 
altematively, its equivalent Mannich base of formula (yil) 




NR^2 



R^ 



R- 



(VI) 



(vn) 



wherein the index m and R^ R^ and R^ are as defined in formula (I) and the R^ represent, 
if taken independently, a methyl, ethyl, propyl or isopropyl group, or, if taken together 
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with the nitrogen atom to which they are bound, a C5-C7 saturated heterocycle such as 
morpholine, piperidine or pyrrolidine; 
and a diene of formula (Vm) 




(vm) 



5 

wherein R^ are as defined in formula (J), 
to provide a spiro-ketone (DC) 




10 wherein the index m and R\ R^ and R^ are as defined in formula (I). 

Typical catalysts that can be used in the acid catalyzed Diels-Alder are AICI3, 
FeCls or BF3"Et20. 

The reaction temperature of the Diels-Alder depends on the type of catalyst. In the 
case of a thermal reaction, the temperature range is comprised between 1 00°C and 240°C, 
15 preferably between 140°C and 200°C. In the case where a Lewis acid is used, the 
temperature range is comprised between -40®C and 30°C, preferably between -30°C and 
20°C. 

The Diels-Alder reaction may be performed in the absence or in the presence of a 
solvent. When a solvent is used, then any current solvent in Diels-Alder reactions can be 
20 used for the purposes of the invention, provided that it is compatible with the starting and 
fmal products. Non-limiting examples include aromatic solvents such as toluene or 
xylene, or altematively, for acid catalyzed reactions there can be used solvents such as 
CH2CI2, toluene or CH3CN. 



It will be also understood that whenever the diene (Vm) is not a symmetric 
compound, then the Diels- Alder reaction may lead to the formation of a mixture of spiro- 
ketones of formula (EX), more precisely to a mixture of regio isomers. Additionally, as the 
spiro-ketone (DC) possesses several chiral centers, said ketone may also be obtained in the 
form of a mixture of optically active isomers or of diastereomers or yet a mixture of any 
one of said isomers. 

As well known to a person skilled in the art, the relative ratio of all the possible 
isomers obtained may depend on the nature of the starting compounds (VIII) and (VI) or 
(Vn), as well as on the experimental conditions and possibly on the nature of the catalyst 
used. 

The spiro-ketone (IX) thus obtained may subsequently be reduced, e.g. using an 
alkalin metal, an hydride such as LiAlH4 or an alkylating agent such as MeLi, to the 
corresponding spiro-alcohol of formula (X) 




wherein the index m and the symbols R\ R^, and R"^ have the meaning indicated in 
formula (I). 

If desired, using conventional methods well known to a person skilled in the art, 
the spiro-alcohol (X) may subsequently be converted into an ester or an ether. Also, if 
desired, the carbon carbon double bond of the spiro-ketone (IX) or the spiro-alcohol (X), 
or its derivatives, can be reduced, e.g. by hydrogenation. 

A specific example of the overeill process is given in scheme (1): 
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Scheme (1): Example of the synthetic pathway to compounds of foraiula (I) 

As previously mentioned, the compounds of fomiula (I) have odor properties 
which render them very useful for the perfumery industry. More precisely, the compounds 
of formula (1) display woody and/or aromatic fragrances, and are devoid of the minty or 
animal typical character of the prior art spiro-derivatives mentioned above. New 
compoxmds having such odor properties are highly desirable in the perfumery industry. 

Examples of invention's compounds are various, as will become apparent below 
and in the examples. 

An example is 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yI acetate. Said 
compound has a very powerful woody odor with an excellent amber/ambergris 
connotation. The amber/ambergris notes, which are quite tenacious and strong, are well 
perceivable as top note as well as bottom notes. The overall odor is reminiscent of the 
Amberwood® (origin BASF AG) or 8,13:13,20-diepoxy-15,16-dinorlabdane (origin: 
Firmenich SA) odor. In addition to its excellent odor, 2,2,9,11- 
tetramethylspiro[5.5]imdec-8-en-l-yl acetate seems to also have the advantage of not 
inducing anosmia, unlike many prior art compounds of the same olfactive family. 

Another example of a compound according to the invention and belonging to the 
woody olfactive family is 2,2,1 l-trimethylspiro[5.5]undec-8-en-l-ol, which has an 
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excellent woody odor with camphor and earthy notes. Its overall odor is characterized by a 
very appreciated and substantive musky and woody-rooty undefnote of the patchoulic- 
vetyver type, reminiscent of Tonalide® (origin: PFW, Holland), lasting more than a week 
on a smelling strip. Thanks to its characteristic undemote, 2,2,11- 
5 trimethylspiro[5.5]xmdec-8-en-l-ol has the remarkable ability to confer richness, volume 
and persistence to a perfuming composition. 

The saturated analogue of the previous compound, i.e. 2,2,11- 
trimethylspiro[5.5]undecan-l-ol, has an odor which is very similar to, but drier, than that 
of 2,2,1 l-trimethylspiro[5.5]undec-8-en-l-ol. 

10 A mixture of 2,2,7,9-tetramethylspiro[5.5]undec-8-en-l-one and its regio isomer 

2,2,8,10-tetramethylspiro[5.5]undec-8-en-l-one possesses a quite complex odor profile 
but clearly belonging to the aromatic family. The fragrance of said mixture has aromatic, 
spicy, cardamom and terpenic notes, as well as camphor- woody under notes and a sulfury 
connotation, so that the whole scent is reminiscent of the eucalyptus and clary-sage 

15 essential oils. Said mixture is well appreciated by perfumers for its very useful aromatic 
note which is recalling that of the noble laurel essential oil, an oil which can be used only 
in very limited amounts. Moreover, it has been found that the performance of said mixture 
in functional perfumery, e.g. softeners or detergents, is remarkable when compared to 
other products of the same olfactive family. 

20 The lower analogues of the above-mentioned mixtures, e.g. having only three or 

two methyl substituents, have odors which tend to have different aromatic notes, as well 
as to be more camphoraceous and more volatile of the previous brie. For instance a 
mixture of 2,2,10-trimethylspiro[5.5]undec-8-en-l-one and 2,2,7-trimethylspiro 
[5.5]imdec-8-en-l-one has a pleasant and natural fragrance which is more camphor, 

25 woody, juniper and lavender than its tetramethyl analogue mentioned above, while 
2,2-dimethylspu:o[5.5]undec-8-en-l-one possesses an odor which is more terpeny, 
camphor, earthy and slightly tagetes than its tetramethyl analogue mentioned above. 

Another example of a mixture of compounds of formula (I) is the mixture of regio- 
isomers 6,8-dimethyl-spiro[4.5]dec-7-en-l-yl acetate and 7,9-dimethyl-spiro [4.5]dec-7- 

30 en-l-yl acetate which possess a tenacious woody, cedar and amber odor with a sawdust 
comiotation. 
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As example of a compound of fomixda (I) in the fomi of a specific diastereomer, 
one can cite (lRS,6RS,llRS)-2,2,9,ll-tetramethylspiro[5.5]undec-8-en-l-yl acetate and 
(lRS,6SR,llSR)-2,2,9,ll-tetramethylspiro[5.5]undec-8-en-l-yl acetate which possess a 
good woody, amber odor, the latter compound being preferred by the perfumers for its 
5 more ^ powerful odor. Furthermore one may also cite (1RS,6RS,1 1RS)-2,2,1 1- 
trimethylspiro[5.5]undec-8-en'-l-ol which possesses an odor more woody and slightly less 
patchouli than the 2,241-trimethylspiro[5.5]undec-8-en-l-ol, mentioned above. 

Thus, a particularly interesting embodiment of the invention, for the perfumers, is 
represented by 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yl acetate or 2,2,11- 

10 trimethylspiro[5.5]xmdec-8-en-l-ol or yet a mixture of 2,2,7,9-tetramethylspiro[5.5]undec- 
8-en-l-one and 2,2,8,10-tetramethylspiro[5.5]undec-8-en-l-one. Similarly, an interesting 
embodiment of the invention is represented by 2,2,1 l-trimethylspiro[5.5]undecan-l-ol, 
2,2-dimethylspiro[5.5]undec-8-en-l-one, (1RS,6SR,1 1SR)-2,2,9,1 l-tetramethylspiro[5.5] 
undec-8-en-l-yl acetate, (1RS,6RS,1 lRS)-2,2,ll-trimethylspiro[5.5]undec-8-en-l-ol, 

15 (lRS,6RS,llRS)-2,2,9,ll-tetramethylspiro[5.5]undec-8-en-l-yl acetate or a mixture of 
2,2,10-trimethylspiro[5.5]undec-8-en-l-one and 2,2,7-trimethylspiro[5.5]undec-8-en-l- 
one or a mixture of 6,8-dimethyl-spiro[4.5]dec-7-en-l-yl acetate and 7,9-dimethyl- 
spiro[4.5]dec-7-en-l-yl acetate. Another interesting embodiment of the invention is 
represented by the compounds 2,6,8-trimethylspiro[4.5]dec-7-en-l-ol or 7-ethyl-ll- 

20 methylspiro [5 . 5]undecan- 1 -ol, which are described further below. 

As mentioned above, the invention concerns also the use of a compound of 
formula (I), or of a mixture of compovinds of formula (I), as perfuming ingredients. In 
other words it concems a method to confer, enhance, improve or modify the odor 
properties of a perfuming composition or of a perfumed article, which method comprises 

25 adding to said composition or article an effective amount of at least a compound of 
formula (I). By "use of at least a compound of formula (I)" it has to be understood here 
the use of one or more compoimds (I) in any of their forms which can be advantageously 
employed in perfumery as active ingredients. 

Said forms are also an object of the present invention. 

30 In an embodiment of the invention, one of said forms, which can be 

advantageously employed as perfuming ingredient, is a composition of matter consisting 




of at least a compound of formula (I) and at least one perfumery carrier. By "perfumery 
carrier" we mean here one or more materials which are able to be admixed with at least an 
invention's compound without significantly altering its organoleptic properties, e.g. 
materials which are practically neutral from a perfumery point of view. Said carrier may 
5 be a liquid or a solid. 

As liquid carrier one may cite, as non-limiting examples, an emulsifying system, 
i.e. a solvent and a surfactant system, or a solvent commonly used in perfumery. As 
examples of solvents commonly used in perfumery, generally speaking, one can cite 
compounds such as dipropyleneglycol, diethyl phthalate, isopropyl myristate, benzyl 
10 benzoate, 2-(2-ethoxyethoxy)-l-ethanol or ethyl citrate, which are the most commonly 
used. As solid carrier one may cite, as non-limiting examples, an absorbing gum or 
polymers, or yet an encapsulating material, said materials are well known to a person 
skilled in the art. 

In another embodiment of the invention, a suitable form of the invention's 

15 compound is a composition of matter comprising at least one compound of formula (I), or 
a composition of matter mentioned above, and a perfume base. In other words the 
compoimd (I) is in the form of a perfuming composition comprising at least one 
invention's compound as perfuming ingredient. It is understood that the perfuming 
ingredients are present in a perfuming effective amoimt. 

20 Generally speaking, by "perfume base" we mean here a composition comprising at 

least one perfuming co-ingredient and possibly one or more solvents or adjuvants 
commonly used in the perfume industry. 

Said perfuming co-ingredients are not of the formula (I). Moreover, by "perfuming 
co-ingredient" it is meant here a compoimd, which is of current use in perfumery industry, 

25 i.e. a compound which is used as ingredient in perfuming preparation or composition in 
order to impart an hedonic effect. In other words such a co-ingredient, to be considered as 
being a perfuming one, must be recognized by a person skilled in the art as being able to 
impart or modify in a positive or pleasant way the odor of a composition, and not just as 
having an odor. It is edso understood here that, unless otherwise indicated or described, 

30 any mixture resulting directly (e.g. without purification) firom a chemical synthesis in 
which the compound of the invention would be involved as a starting intermediate or as 
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an end-product could not be considered as a perfuming composition according to the 
invention. 

The nature and type of the perfuming co-ingredients present in the base do not 
warrant a more detailed description here, which in any case would not be exhaustive, the 
5 skilled person being able to select them on the basis of its general knowledge, and 
according to intended use or application and the desired organoleptic effect. In general 
terms, these perfuming co-ingredients belong to chemical classes as varied as alcohols, 
aldehydes, ketones, esters, ethers, acetates, nitriles, terpene hydrocarbons, nitrogenous or 
sulphurous heterocyclic compounds and essential oils, and said perfuming co-ingredients 

10 can be of natural or S3mthetic origin. Many of these co-ingredients are in any case listed in 
reference texts such as the book by S. Arctander, Perfume and Flavor Chemicals, 1969, 
Montclair, New Jersey, USA, or its more recent versions, or in other works of a similar 
nature, as well as m the abimdant patent literature in the field of perfumery. It is also 
xmderstood that said co-ingredients may also be compoimds known to release in a 

15 controlled manner various types of perfuming compoxmds. 

Similarly, a detailed description of the nature and type of solvents commonly used 
in perfuming bases cannot be exhaustive. A skilled person in the art is able to select them 
on the basis of the nature of the product to be perfumed. However, as non-limiting 
examples of solvents commonly used in perfumery bases, one can cite, in addition to the 

20 solvents mentioned above, also ethanol, water/ethanol mixtures, limonene or other 
terpenes, isoparaffins such as those known under the trademark Isopar® (origin: Exxon 
Chemical) or glycol ethers and glycol ether esters such as those known under the 
trademark Dowanol® (origin: Dow Chemical Company). 

The perfuming compositions according to the invention may be a simple mixture 

25 of the various co-ingredients and solvents, or be also in the form of a bi-phasic system 
such as an emulsion or microemulsion. Alternatively, said perfuming compositions can be 
incorporated into a solid perfumery carrier, as defined above. 

It is useful to mention here that the possibiUty to have, in the compositions of 
matter mentioned above, more than one compoimd of formula (I) is important as it 

30 enables the perfumer to prepare accords, perfumes, possessing the odor toneility of various 
compounds of the invention, creating thus new tools for their work. 
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Furthermore, as mentioned above, a compound of formula (I) is a useful 
perfuming ingredient and therefore can be advantageously used in all the fields of modem 
perfumery to positively impart or modify the odor of a consumer product into which said 
compoxmd (I), in any of its forms, is added. Consequently, a perfumed article comprising: 
5 i) at least one compound of formula (I), or a composition of matter mentioned above; 
and 

ii) a consumer product base, 

is also an object of the present invention. 

For the sake of clarity, it has to be mentioned that, by "consumer product base" we 

10 mean here a consvimer product, i.e. a consumable product such as a detergent or a 
perfume. In other words, a perfumed article according to the invention essentially 
comprises the functional formulation, as well as optionally additional benefit agents, 
corresponding to a desired consumer product, e.g. a detergent, and an olfactive effective 
amount of at least an invention's compoxmd, in any of its forms. 

15 .The nature and type of the constituents of the consumer product do not warrant a 

more detailed description here, which in any case would not be exhaustive, the skilled 
person being able to select them on the basis of its general knowledge and according to 
the nature and the desired effect of said product. 

Examples of suitable unperfumed consumer products include solid or liquid 

20 detergents and fabric softeners as well as all the other articles common in perfumery, 
namely perfumes, colognes or after-shave lotions, perfumed soaps, shower or bath salts, 
mousses^ oils or gels, hygiene products or hair care products such as shampoos, body-care 
products, deodorants or antiperspirants, air fresheners and also cosmetic preparations. As 
detergents there are intended applications such as detergent compositions or cleaning 

25 products for washing up or for. cleaning various surfaces, e.g. intended for textile, dish or 
. hard-surface treatment, whether they are intended for domestic or industrial use. Other 
perfumed articles are fabric refreshers, ironing waters, papers, wipes or bleaches. 

Some of the above-mentioned consumer product bases may represent an 
aggressive medium for the invention compoimds, so that it may be necessary to protect 

30 the latter from premature decomposition, for example by encapsulation. 
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The proportions in which the compounds according to the invention can be 
incorporated into the various aforementioned articles or compositions vary within a wide 
range of values. The range of concentrations depends on the nature of invention 
compoxmd used, on the nature of the product to be perfumed and on the olfactory effect 
5 sought, as well as on the nature of the co-ingredients in a given composition when the 
compotinds of the invention are used in admixture with perfuming co-ingredients, 
solvents or additives commonly used in the art. , 

For instance, concentrations from 0.01% to 10.0%, by weight of these compoimds, 
can be typically used. Preferably, for the powerfully odorant invention's compounds or 
10 mixtures of compounds, typical concentrations are from 0.1% to 3%, by weight of these 
compounds, while for the less powerful ones it is preferred to use concentrations ranging 
from 0.5% to 5%, by weight. All the above percentages are expressed with respect to the 
weight of the perfuming composition in which the invention compounds are incorporated. 

Lower concentrations than these can be used when these compounds are directly 
15 applied for perfuming some of the consumer products mentioned above. 

The invention will now be described in further detail by way of the following 
examples, wherein the abbreviations have the usual meaning in the art, the temperatures 
are indicated in degrees centigrade (^C) \ the NMR spectral data were recorded with a 
360MHz machine in CDCI3, the chemical displacement 5 are indicated in ppm with 
20 respect to the TMS as standard, the coupling constant J are expressed in Hz and all the 
abbreviations have the usual meaning in the art. 

Example 1 

25 Synthesis of some compounds according to the invention or useful as intermediate 

a) A mixture of7,9-dimethyl'Spir6[5.5]undec-8'en-l'One and 8J0'dimethyUspiro[5,5] 
undeC'S-en-l -one 

A 5 1 stainless steel autoclave was charged with cyclohexanone (1529 g; 15.6 mol), 
30 2-methyl-l,3-pentadiene (984 g; 12 mol), BHT (2.4 g) and 37% aqueous formaldehyde 
(488 g; 180.56 g of pure formaldehyde; 6.02 mol). The mixture was heated to 200''C 
under stirring for 7 hours. After cooling to room temperature, the aqueous phase was 
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discarded, and the organic phase washed with brine, affording a crude product. 
Distillation through a 70 cm Sulzer column afforded 447.5 g of pure product as a mixture 
of 4 isomers in the ratio 4/7/55/34 (B.p.=82°C; Imbar). Yield: 38.7%. 
Organoleptic properties: woody odor with floral and herbaceous connotation 
5 MS (major isomer): 39 (15); 41 (24); 55 (17); 67 (49); 77 (20); 79 (20); 82 (100); 91 (28); 

93 (23); 105 (13); 107 (18); 111 (10); 119 (6); 121 (11); 135 (9); 149 (16); 159 (5); 

163 (8); 174 (2); 177 (8); 192 (M+, 19). 
MS (second major isomer): 39 (30); 41 (44); 55 (30); 67 (64); 77 (37); 79 (37); 82 (100); 

91 (53); 93 (41.); 105 (28); 107(44); 109 (12); 119 (19); 121 (24); 135 (42); 149 
10 (32);' 150 (6); 159 (15); 163 (19); 174 (6); 177 (20); 192 (M+, 34). 

^H-NMR: 5.27 (isomer C) and 5.18 (isomer D) (br s, IH); 2.60 - 1.43 (m, UH); 1.64 (s, 

3H); 1.37 - 1.20 (m, 2H); 0.83 (isomer D) (d, J=7 Hz, 3H); 0.78 (isomer C) (d, J=7 

Hz, 3H). 

15 b) (5RS, 6SR, J OSR)'l O-Ethyl'6, S-dimethyl spirof 4. 5 ]dec- 7-en-l -one 

Propylidene cyclopentanone (E/Z: 9/1) (248 g; 2 mol) and toluene (200 ml) were charged 
in a multi-necked 2 1 round bottom flask and the solution cooled to O^'C. BF3 etherate 
(20 ml) was added dropwise over 25 minutes, while maintaining the reaction mixture at 
0°C. Stirring at O^'C was continued for one hour, after which a solution of 2-methyl-l,3- 

20 . pentadiene (410 g; 5 mol) in toluene (200 ml) was added dropwise over 3 hours. The 
reaction mixture was then stirred at 0*^C for 3 hours and then poured onto ice. The 
aqueous phase was discarded and the organic phase washed with water, Na2C03 aqueous 
solution, and brine. Drying on MgS04, filtration and removal of the solvent afforded the 
cmde cycloadduct. A rapid distillation followed by a second distillation through a 10 cm 

25 Vigreux column gave a cycloadducts as a mixture of isomers (79/5/16) and in a yield of 
81.4%. Distillation of the latter through a 35 cm Fischer Spaltrohr® column allowed to 
isolate the main isomers, being the title compound. 

Organoleptic properties: sage odor with a fruity and damascone coimotation 
MS: 27 (51); 29 (51); 39 (54); 41 (80); 43 (31); 51 (14); 53 (29); 55 (44); 65 (35); 67 (77); 
30 69 (11); 77 (47); 79 (43); 82 (100); 91 (68); 93 (40); 96 (55); 105 (38); 107 (55); 
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111 (14); 119 (17); 121 (35); 125 (34); 133 (19); 135 (34); 149 (38); 159 (52); 163 

(33); 173 (12); 177 (74); 188 (25); 191 (11); 206 (16). 
'H-NMR: 5.27 (br s, IH); 2.38 - 2.27 (m, IH); 2.20 - 2.00 (m, 3H); 1.92 - 1.70 (m, 5H); 

1.65 (s; 3H), 1.46 (dd, J=17 Hz, 12 Hz, IH); 1.32 -1.21 (m, IH); 1.06 - 0.75 (m, 
5 1H);0.91 (t, J=8Hz, 3H);0.87(d, J=8Hz,3H). 

"C-NMR: 222.7 (s); 132.2 (s); 124.9 (d); 55.1 (s); 39.6 (t); 35.9 (d); 34.2 ( d); 33.4 (t); 

29.9 (t), 23.9 (t); 23.3 (q); 18.1 (t); 17.3 (q); 12.2 (q). 

c) R-6-Ethyl-T-10-methyl-spiro[4.5]decan-l-one 

10 i) 6-Ethyl-10-methyl-spiro[4.5]dec-8-en-l-one 

A solution of propylidene cyclopentanone (obtained according to N. Katsin, R.Ikan, 
Synth. Comm. 1977, 7(3). 185) (248 g; 2 mol) in toluene (200 g) was cooled to 0°C. 
boron trifluoride etherate (20 ml) were added at 0°C over 10 minutes. 1,3-pentadiene 
(E/Z mixture; 348 g; 5 mol), dissolved in toluene (200g) was then added dropwise over 

15 3 hours at 0°C. Stirring was continued at 0°C for 3 hours. Usual work-up (se above) 
afforded the crude product. Flash distillation followed by a second purification through 
a 15 cm Vigreux column gave 198.4 g of a cycloadducts as a mixture of two isomers 
(Yield: 51.7%). Further distillation through a 35 cm Fischer Spaltrohr® column 
afforded the pure isomers R-6-Ethyl-T-10-methyl-spiro[4.5]dec-8-en-l-one and R-6- 

20 Ethyl-C- 1 0-methyl-spiro [4.5] dec-8-en- 1 -one. 

R-6-Ethyl-T-10-methyl-spiro[4.5]dec-8-en-l-one (major isomer) 
Organoleptic properties: arorriatic and thujonic odor 

MS: 192 (M+, 45); 177 (6); 174 (7); 163 (100); 149 (13); 145 (36); 135 (29); 125 (50); 
121 (31); 119 (13); 111 (43); 107 (47); 105 (27); 93 (78); 91 (76); 82 (27); 79 
25 (66); 77 (53); 67 (56%); 65 (27); 59 (10); 55 (41); 53 (32); 41 (60); 39 (46); 29 

(26); 27 (33); 

•H-NMR: 5.62 (m, IH); 5.55 (m, IH); 2.38-2.02 (m, 4H); 1.94-1.75 (m, 4H); 1.60-1.48 

(m, IH); 1.32-1.20 (m, IH); 1.12-0.87 (m, 2H); 0.91 (d and t, J = 8 Hz, 6H). 
'^C-NMR: 222.2 (s); 130.7 (d); 125.3 (d); 55.2 (s); 39.6 (t); 35.7 (d); 33.8 (d); 29.9 (t); 
30 28.5 (t); 23.9 (t); 18.2 (t); 17.1 (q); 12.2 (q). 
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R-6-Ethyl-C-10-methyl-spiro[4.5]dec-8-en-l-one (minor isomer) 
Organoleptic properties: aromatic and floral odor 

MS: 192 (M+, 21); 177 (14); 174 (32); 163 (41); 149 (14); 145 (55); 135 (43); 125 
(23); 121 (29); 119 (13); 111 (14); 108 (100); 105 (28); 93 (71); 91 (79); 81 (21); 
5 79 (65); 77 (5/); 67 (62); 65 (30); 59 (10); 55 (45); 53 (41); 41 (86); 39 (74); 29 

(54); 27 (69). 

^H-NMR: 5.63 (m, IH); 5.34 (dd, J=10 Hz, 2 Hz, IH); 2.55 (m, IH); 2.33-2.10 (m, 
3H); 1.95-1.70 (m, 5H); 1.64-1.52 (m, IH); 1.24-1.00 (m, 2H); 0.85 (t, J=8 Hz, 
3H); 0.82 (d, J=8 Hz, 3H). 
10 ^^C-NMR: 226.6 (s); 13 L8 (d); 126.0 (d); 55.5 (s); 43.0 (d); 40.9 (t); 39.3 (d); 28.4 (t); 
• 24.4 (t); 24.2 (t); 19.7 (t); 16.7 (q);l 1.9 (q). 

ii) R-6-ethyl-T-10-methyl-spir6[4.5]decan-l-one 

R-6-Ethyl-T-10-methyl-spiro[4.5]dec-8-en-l-one (94.5%; 10 g; 0.052 mole) was 
15 dissolved in ethanol (50 g). Pd/C 5% (0.3 g) was added at RT and the mixture 
hydrogenated at atmospheric pressure. Filtration of the catalyst and evaporation of the 
solvent afforded the crude saturated ketone. Distillation under vacuum (b.p. 78°C; 1.0 
mbar) gave the pure title compoxmd (yield=80.1%). 

MS: 194 (M4-, 10); 179 (6); 176 (20); 165 (58); 161 (3); 151 (8); 147 (25); 137 (22); 
20 125 (87); 122 (53); 111 (100); 109 (57); 105 (15); 97 (15); 95 (67); 93 (20); 91 

(21); 84 (16); 81 (71); 79 (33); 77 (19); 67 (54); 65 (10); 55 (36); 53 (16); 41 
(29); 39 (13); 29 (7). 

^H-NMR: 2.36-1.64 (m, lOH); 1.55-1.38 (m, 3H); 1.06-0.76 (m, 3H); 0.91 (d, J = 7 Hz, 
3H); 0.87 (t, J = 7 Hz, 3H). 
25 '^C-NMR: 222.5 (s); 56.5 (s); 38.8 (t); 37.0 (d); 32.5 (d); 29.7 (t); 29.1 (t); 27.5 (t); 
25.0 (t); 20.0 (t), 18.5 (t); 14.8 (q); 12.6 (q). 

d) A mixture of7-methyl-spiro[4.5]decan-l-one and 8-methyl-spiro[4.5]decan-l-one 
i) a mixture of7-methyl-spiro[4.5]dec-7-en-l-one and 8-methyl-spiro[4.5]dec-7-en-l- 
30 one 

A 5000 ml stainless steel autoclave was charged with cyclopentanone (1310.4 g; 
15.6 mol), isoprene (816 g; 12.0 mol), BHT (2.4 g) and 40% aqueous formaldehyde 
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(180.6 g of pure formaldehyde; 6.02 mol). The mixture was heated to 200*^C under 
stirring for 7 hours. After cooling to room temperature, the reaction mixture was 
transferred to a separatory funnel. The aqueous phase was discarded, and the organic 
phase washed with brine, affording 1925 g of crude cycloadduct. 
5 Distillation through a 15 cm Vigreux column afforded 470 g of pure cycloadduct as a 
mixture of isomers (ratio 35/65). 
Yield: 47.6% (b.p.=107°C; 12 mbar). 

MS major isomer: 164 (M+, 65), 149 (31), 146 (50), 136 (12), 135 (12), 131 (42), 121 
(25), 118 (15), 108 (32), 105 (21), 93 (100), 91 (62), 79 (68), 77 (48), 68 (30), 67 
10 (3 1), 65 (21), 53 (26), 41 (37), 39 (45). 

^HNMR: 5.37 (m; IH); 1.67 (s; 3H); 2.37-1.35 (m; 12H), 

ii) a mixture of7-methyUspiro[4.5]decan-l-one and 8-methyUspiro[4.5]decan-l-one 
Were obtained from cycloadduct obtained under i) (194 g; 1.183 mol) by using the 
15 same procedure as described in Example 3.2, in 85.1% yield as a crude mixture. 

Distillation through a 10 cm Vigreux column afforded 167 g of 99% pure ketones as a 

mixture of isomers (7/41/25/27). 

A distillation through a 35 cm Fischer Spaltrohr® column, afforded a fraction (21.6 g) 
containing isomers 8-methyl-spiro[4.5]decan-l-one (82%) and 8-methyl- 
20 spiro[4.5]decan-l-one (18%). 

MS major isomer: 166 (M+, 41), 151 (4), 148 (10), 137 (8), 133 (11), 122 (12),. 110 

(32), 108 (15), 97 (100), 95 (86), 93 (24), 84.(73), 81 (60), 70 (39), 68 (69), 55 

(43), 53 (18), 41 (28), 39 (12). 
^H-NMR: 2.27 (m; 2H); 1.96-1.68 (m; 6H); 1,58-1.40 (m; 3H); 1.10-1.16 (m; 2H); 
25 1.03-0.80 (m;3H). 

^^C-NMR (major isomer): 222.6 (s); 47.3 (s); 38.4 (2 t); 38.1 (2 t); 31.5 (t); 30.9 (d); 

29.6 (t); 21.0 (q); 18.6 (t). 

e) 1 0'Ethyl'8-methyl-spirof 4. 5 ]dec- l-en-l-ol 
30 i) 10-Ethyl-8-methyl-spiro[4.5]dec-7-en-l-one 

A solution of propylidene cyclopentanone (124 g; 1 mol) in toluene (124 g) was cooled 
to 0°C. BF3 etherate (10 ml) were added at 0°C over 10 minutes. Isoprene (168 g; 
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2.47 mol), dissolved in toluene (168g) was then added dropwise over 3 hours at 0°C. 

Stirring was continued at 0°C for 3.5 hours. Usual work-up (see above) afforded 198 g 

of a crude product as a mixture of isomer (ratio 5/4/91). Distillation through a Vigreux 

column afforded 165 g of 96% pure cycloadduct (yield: 86%). 
5 Organoleptic properties: fruity, eucalyptus and sage odor 

MS: 192 (M+, 19), 174 (31), 163 (77), 149 (20), 145 (100), 135 (25), 121 (14), 119 
(26), 107 (45), 105 (24), 96 (31), 93 (47), 91 (51), 81 (31), 79 (39), 77 (35), 67 
(26), 65 (17), 55 (25), 53 (21), 43 (15), 41 (38), 39 (31), 29 (20), 27 (26). 

^H-NMR: 5.28 (br s; IH); 2.40-2.31 (m; IH); 2.18-1.70 (m; 9H); 1.66 (br s; 3H); 1.60- 
10 1.46 (m; IH); 1.28-0.97 (m; 2H); 0.88 (t; J = 8Hz; 3H). 

^^C-NMR: 225.2 (s); 133.9 (s); 118.2 (d); 52.2 (s); 40.1 (t); 39.9 (d); 34.8 (t); 33.2 (t); 
28.3 (t); 24.3 (t); 23.3 (q); 19.0 (t); 12.0 (q). 

ii) 10-Ethyl-8-methyl-spiro[4.5]dec-7-en-l-ol 
15 10-Ethyl-8-methyl-spiro[4.5]dec-7-en-l-one (14 g; 0.073 mol) was dissolved in 

toluene (60 ml) and reduced using Vitride® in toluene; 40 ml) at 60-70'^C. A partial 
conversion was observed: 22.1% ketones and 67.5% alcohols. Usual work-up (see 
above), followed by column chromatography on Si02 (solvent: hexane/MTBE: 9/1) 
afforded 95.6% pure desired product, as a mixture of isomers. 
20 MS major isomer: 194 (M+, 3), 176 (29), 161 (10), 147 (100), 134 (12), 133 (41), 121 

(17), 119 (33), 108 (17), 105 (98), 97 (20), 93 (32), 91 (32), 81 (20), 79 (22), 77 

(14), 67 (17), 55 (21), 41 (21). 
^H-NMR: 8747: 5.25 (br s; IH); 3.90 (m; IH); 1.67 (br s; 3H); 1.23 (m; IH; OH); 2.22 

-1.14 (m; 13 H); 0.94 (t; 3H; J = 7Hz). 

25 

f) Mixture of 6,8'Dimethyl-spiro[4,5]deC'7'en'l-one and 7,9-dimethyl'Spirof4.5Jdec-7' 
en- 1 -one 

A 5000 ml stainless steel autoclave was charged with cyclopentanone (1255 g; 
14.94 mol), 2-methyl-l,3-pentadiehe (1000 g; 12.2 mol), BHT (2.3g) and -40% aq. 
30 Formaldehyde (505 g; 202 g of pure formaldehyde; 6.73 mol). The mixture was heated to 
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200°C under stirring for 8 hours. After cooling to room temperature, the aqueous phase 
was discarded, and the organic phase washed with brine, affording a crude cycloadduct. 
Distillation through a 70 cm Sulzer column afforded 294 g of pure cycloadducts (b.p.=73- 
77°C at Imbar; yield: 24.5%) as a mixture of 4 isomers in the ratio: 6/7/62/25. 
5 MS (major isomer): 178 (M+, 38), 163 (29), 160 (33), 149 (13), 145 (35), 135 (28), 122 
(13), 121 (12), 119 (11), 107 (59), 105 (17), 93 (32), 91 (40), 82 (100), 79 (32), 77 
. (24), 67 (56), 65 (13), 55 (15), 41 (27), 39 (19). 
^H-NMR (major isomers): 5.25 and 5.13 (br s, IH); 2.44-1.80 (m, IIH); 1.67 (s, 3H); 
0.89 (d, J = 7Hz, 3H); 0.81 (d, J = 7Hz, 3H). 
10 ^^C-NMR: 221.9 (s); 132.4 (s); 125.2 (d); 50.4 (s); 38.2 (t); 35.4 (d); 34.8 (t); 27.3 (t); 
26.2 (t); 23.4 (q), 18.1 (t); 17.2 (q). 

Example 2 

15 Synthesis of some compounds according to the invention 

GC analysis were performed using an HP-INNOWax Polyethylene glycol column (30 m x 
0.25 mm) or an DB-1 Methyl Siloxane column (10 m x 0.1 mm), 

20 i. General procedure for the preparation of Mannich bases 

The ketone (1 mol), paraformaldehyde (1 mol) and dimethylamine hydrochloride 
(1.031 mol) were stiired in isopropanol .(50 ml). Concentrated aqueous HGl (0.6 g) was 
added and the reaction was heated at reflux for 30 min. After cooling to room 
temperature, the solid that had formed was filtered off, washed with acetone and dried. 

25 This solid was dissolved in water (200 ml) aad the solution obtained was made alkaline 
by adding 50 % aqueous NaOH and then extracted with ether. The combined organic 
phases were washed with brine and dried over anhydrous Na2S04. Filtration and 
evaporation of solvents gave the final compound practically pure. 

30 6'[ (dimethylamino)methyl]'2, 2'dimethylcyclohexanone 

Was obtained from 2,2-dimethylcyclohexanone in 82% yield. 
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MS: 183 (M+, 3); 95 (9); 69 (6); 58 (100); 41 (6). 

*H-NMR: 1.05 (s, 3 H); 1.21 (s, 3 H); 1.27 (qd, Jq ^ 12 Hz, Jd = 3.7 Hz, 1 H); 1.55 (td, Jt 
= 12 Hz, Jd = 3.7 Hz, 1 H); 1.66-1.93 (m, 4 H); 2.20 (s, 6 H); 2.15-2.28 (m, 1 H); 
2.63-2,76 (m, 2 H). 

5 

2-[ (dimethylamino)methyl J-4-methylcyclohexanone 

Was obtained from 4-methylcyclohexanone in 57% yield and in the form of a 97:3 
mixtxire of cis/trans isomers. 
MS: 169 (M+, 2); 58 (100). 
10 ^H-NMR: 1.01 (d, J= 7, 3 H); 1.07 (m, 1 H); 1.32-1.44 (m, 2 H); 1.91-2.07 (m, 1 H); 

2.18-2.30 (m, 2 H); 2.20 (s,.6 H); 2.31-2.56 (m, 3 H); 2.64 (dd, J, = 5 Hz, J2 = 13 

Hz, 1 H). 

2. General procedure for the thermal Diels-Alder reaction 

15 A diene (2.53 mol), a Mannich base (0.437 mol) and hydroquinone (1.4 g) in toluene 
(400 ml) were heated in a steal autoclave at 170*^ C (external temperature) for 23 hours. 
After cooling to room temperature, the reaction was washed with 5 % aqueous HCl and 
brine. The aqueous phases were extracted with cyclohexane. The combined organic 
phases were dried over anhydrous Na2S04. The residue obtained after filtration and 

20 evaporation of solvents was purified by column chromatography on silicagel (eluent: 
cyclohexane/ethyl acetate 19:1) and then by bulb-to-bulb distillation. 



2, 2-DimethyI spirof 5. 5 Jundec-S-en-l -one 

Was obtained in 44% yield using butadiene and 6-[(dimethylamino)methyl]-2,2-dimethyl- 
25 cyclohexanone. 

B.p. = 100-105° C/ 0.1 1 mbar 

MS: 192 (M+, 52); 177 (6); 149 (26); 135 (13); 120 (100); 107 (26); 94 (57); 79 (91); 67 

(18); 55 (21); 41 (44). 
^H-NMR: 1.11 (s, 3 H); 1.13 (s, 3 H); 1,46-1.86 (m, 7 H); 1.92-2.06 (m, 4 H); 2.20-2.28 
30 (m, 1 H); 5.55-5.67 (m, 2 H). ^ 
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Mixture of 2,2, 7,9-tetramethyl spirofS^SJundeC'S-en-l-one and 2,2,8, 10-tetramethyl 
spiro[ 5. 5 JundeC'S-en-l -one 

Was obtained in 78% yield using 2-methyl-l,3-pentadiene and 6-[(dimethyl- 
amino)methyl]-2,2-dimethylcyclohexanone. GC shows a mixture of 4 isomers in the 
5 following ratio: 7/8/32/53. 

B.p. = 120-123'' C/ 0.043 mbar. 

MS (major isomer): 220 (M", 55); 205 (15); 191 (6); 177 (18); 148 (12); 135 (12); 121 

(44); 107 (49); 93 (33); 82 (100); 67 (32); 41 (44). 
^H-NMR: 0.74-0.97 (m, 3 H); 1.05-1.20 (m, 7 H); 1.30-2.00 (m, 11 H); 2.10-2.46(m, 2 
10 H); 5.05-5.24 (m, 1 H). 

Mixture of 2,2, 7-trimethyl spiro[5.5]undec-8-en-l-one and 2,2,10'trimethyl spiro[5,5] 
undec-8-en-l-one 

Was obtained in 21% yield using 1,3-pentadiene and 6-[(dimethylamino)methyl]-2,2- 
15 dimethylcyclohexanone. GC shows a mixture of 4 isomers in the following ratio: 
5/29/32/34. 

Organoleptic properties: a pleasant and natural juniper, pine, woody and balsamic odor 
with linalool and lavender bottom notes. 
B.p. = 52-63°C/ 0.18 mbar. 
20 MS (major isomer): 206 (M^, 58); 191 (34); 163 (71); 147 (6); 134 (74); 121 (35); 108 
(100); 93 (88); 82 (57); 67 (32); 55 (31); 41 (60). 
- - JH-NMR:0,77-1.20 (m, 9 H); 1.33-2.48 (m, 11 H); 53 

Mixture of 4, 7,9-trimethyl spiro[5,5]undeC'8'en-l-one and 4,8,10-trimethyl spiro[5.5J 
25 undeC'8-en-l-one 

Was obtained in 32 % yield from 2-methyl-l,3-pentadiene and 2-[(dimethylamino) 
methyl] -4-methylcyclohexanone. GC shows a mixture of 5 stereoisomers in the following 
ratio: 4.5/5.5/12/20/58. 

Organoleptic properties: nice miilti-odored woody, vetiveryl acetate, rosy and lilac odor. 
30 B.p. = 80° C/ 0.03 mbar. 
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MS (major isomer): 206 (M^, 53); 191 (17); 177 (18); 163 (35); 125 (18); 107 (19); 91 

(22); 82 (100); 67 (28); 55 (11); 41 (13). 
'H-NMR: 0.74-1.20 (m, 7 H); 1.23-2.73 (m, 14 H); 5.13-5.28 (m, 1 H). 

5 3. General procedure for the reduction of Diels-Alder adducts by a hydride 

A solution of spiro-ketone (145.6 mmol) in THF (150 ml) was added to a cold (0° C) 
slurry of LiAlH* (5.7 g, 150 mmol) in THF (600 ml). The reaction was wanned up to 
room temperature, and then heated at 50° C for 4 hours. After cooling to 0° C, were 
successively and cautiously added water (6 ml), 5 % aqueous NaOH (17 ml) and again 
10 water (6 ml). The reaction was stirred at room temperature until it became a white slvirry. 
Said slurry was dried by adding anhydrous Na2S04. Filtration and evaporation of solvents 
was followed by bulb-to-bulb distillation. 

(5RS, 6SR, 1 0SR)-1 0-ethyl-6, 8-dimethyl spirof 4. 5 J dec- 7-en-l -ol 
1 5 Was obtained in 95 % yield from (5RS,6SR, 1 OSR)- 1 0-ethyl-6,8-dimethyl spiro[4.5]dec-7- 
en-l-one . GC shows a 9:1 ratio of diastereoisomers. 
Organoleptic properties: woody, camphoreceovis, ginger odor 
B.p. = 100-105°.C / 0.36 bars. 

MS: 208 (IVT, 4); 190 (42); 175 (13); 161 (78); 148 (35); 133 (42); 125 (49); 119 (96); 
20 105 (59); 91 (48); 82 (100); 67 (58); 55 (41); 41 (54). 

^H-NMR: 0.88-0.98 (m, 6 H); 1.05-1.10 (m, 1 H); 1.30-1.80 (m, 12 H); 1.85-2.00 (m, 2 
H); 2.16.2.27 (m, I H); 3.91-3.97 (m, I H); 5.15-5.19 (m, l H). 

R-6-ethyl-T-10-methyl-spiro[4.5]decan-l-ol 
25 Was obtained in 88 % yield from R-6-ethyl-T-10-methyl-spiro[4.5]decan-l-one. Isomer 
ratio (by GC): 78/8/5. 

Organoleptic properties: patchouli, bomeol and camphoraceous odor 
B.p. = 102*0/ 1.7 mbar. 

MS: 196 (M^, 17); 167 (18);149 (100); 123 (63); 107 (20); 95 (60); 81 (54); 67 (47); 55 
30 (59); 41 (68). 
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^H-NMR: 0.80-1.10 (m, 2 H); 0.89 (t, J = 7.1 Hz, 3 H); 0.98 (d, J = 7.1 Hz, 3 H); 1.29- 
1.84 (m, 13 H); 1.97-2.05 (m, 1 H); 3.87-3.94 (m, 1 H). 

Mixture of6,8-dimethyUspiro[4.5]dec-7-en-l-ol and 7,9-dimethyl'Spiro[4.5]dec-7-en'l-ol 
5 Was obtained in 99 % yield from a mixture of 6,8-dimethyl-spiro[4.5]dec-7-en- 1 -one and 
7,9-dimethyl-spiro[4.5]dec-7-en-l-one. GC shows a ratio of isomers of 10/21/63. 
B.p. = 95^C/0.12mbar 

MS (major isomer): 180 (IVT, 6); 162 (77); 147 (87); 134 (86); 119 (50); 105 (98); 91 
(90); 82 (100); 67 (100); 55 (48); 41 (91). 
10 'H-NMR: 0.86-1.15 (m, 3 H); 1.22-2.30 (m, 15 H); 3.65-3.99 (m, 1 H); 5.19-5.46 (m, 1 H). 

4. General yrocedwre for the esterification of sviro-alcohols 

Acetyl chloride (215.4 mmol) was added slowly to a solution of alcohol (134.6 mmol), 
pyridine (228.8 mmol) and dimethylaminopyridine (27 mmol) in dry CH2CI2 (600 ml). 

15 After stirring for 5 hours at room temperature, the solvent was evaporated under vacuo. 
The residue was taken up in pentane and the mixture washed with water, aqueous 
saturated NaHCOs, 10 % aqueous CUSO4 and brine. The organic phase was dried over 
anhydrous Na2S04. After filtration and evaporation of solvents, the residue was purified 
by bulb-to-bulb distillation. 

20 Altematively the esterification may be carried according to the following procedure: 

Acetic anhydride (12.22 mmol) was added to a solution of alcohol (6.11 mmol), pyridine 
(13.44 mmol) and dimethylaminopyridine (0.61 mmol) in CH2CI2 (15 ml). The reaction 
was stirred for 4 hours at room temperature, then concentrated under vacwo. The residue 
was purified by bulb-to-bulb distillation. 

25 

R-6-ethyl'T'I O-methyl-spirof 4. 5 Jdec-l -yl acetate 

Was obtained in 62% yield from R-6-ethyl-T-10-methyl-spiro[4.5]decan-l-ol. 
Organoleptic properties: a very elegant woody, caryophyllene, vetiveryl acetate and 
slightly sandalwood odor with amber and camphoraceous vindemotes. 
30 B.p. = 70''C/0.15mbar 
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MS: 238 (M^, 1 ); 209 (4); 178 (16); 163 (13); 149 (100); 135 (8); 123 (21); 107 (17); 95 

(29); 81 (28); 67 (25); 43 (67); 41 (29). 
'H-NMR: 0.87 (d, J = 6.7 Hz, 3 H); 0.91 (t, J = 7.3 Hz, 3 H); 0.97-1.10 (m, 2 H); 1.30- 

1.80 (m, 13 H); 2.04 (s, 3 H); 2.13-2.20 (m, 1 H); 4.88 (t, J = 7.3 Hz, 1 H). 

5 

Mixture of 6,8-dimethyl-spiro[4.5]dec-7-en-l-yl acetate and 7,9-dimethyl-spiro[4.5]dec- 
7-en-l-yl acetate 

Was obtained in 99% yield from a mixture of 6,8-dimethyl-spiro[4.5]dec-7-en-l-ol and 
7,9-dimethyl-spiro[4.5]dec-7-en-l-ol. The GC ratio of isomers was 13/8/75. 
10 B.p, = 70 °C/0.06 mbar. 

MS (major isomer): 222 (M^, 1); 180 (5); 162 (48); 147 (53); 134 (70); 119 (37); 105 

(43); 91 (37); 82 (53); 67 (43); 43 (100); 41 (36). 
. ^H-NMR: 0.82-1 .20 (m, 3 H); 1.32-2.27 (m, 19 H). 

1 5 (5RS, 6SR, 1 0SR)-1 0-ethyl-6, 8-dimethylspiro[4. 5] dec- 7-en-l-yl acetate 

Was obtained in 97% yield from (5RS,6SR,10SR)-10-ethyl-6,8-dimethyl spiro[4.5]dec-7- 
en-l-ol. GC shows a 4.5/85. 1/8.4 ratio of isomers. 

Organoleptic properties: a fairly strong woody, vetiveryl acetate sesquiterpenes, odor. 
B.p. = 78-83° C / 0.078 mbar. 
20 MS: 250 (M^, 1); 190 (72); 175 (25); 161 (100); 148 (55); 134 (37); 126 (24); 1 19 (43); 

108 (29); 93 (28); 82 (41); 67 (19); 43 (12). 
IH-NMR: 0.89 (d, J = 7.5 Hz, 3 H); 0.94 (t, J = 7.3 Hz, 3 H); 0.97- 1.15 (m, r H); 1.38-' 

1.45 (m, 1 H); 1.51-1.81 (m, 8 H); 1.61 (broad s, 3 H); 1.91-2.11 (m, 2 H); 2.03 (s, 3 

H); 4.87 (t, J = 6 Hz, 1 H); 5.14-5.17 (m, l H). 

25 

5. General procedure for the alkvlation of Diels-Alder adducts by MeLi 
A solution of spiro-ketone (43 mmol) in dry diethylether (30 ml) was added to a solution 
of MeLi in dry diethylether (1.6 M, 40 ml, 64 mmol) at -78° C. The reaction was wanned 
up to room temperature and stirred overnight. After cooling at 0° C, water was added and 
30 the mixture was extracted with ether. The combined organic phases were washed with 
brine and dried over solid NaiSOA. After filtration and evaporation of solvents, the 
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product was pvirified by column chromatography over silicagel (eluent = 
cyclohexane/ethyl acetate 29:1) and bulb-to-bulb distillation. 

Mixture of l,6,8'trimethyl-spiro[4.5]deC'7'en-l-ol and 7, 7,9-trimethyl-spiro[4.5]dec-7- 
5 en-l-ol 

Was obtained in 40 % yield from a mixture of 6,8-dimethyl-spiro[4.5]dec-7-en-l-one and 
7,9-dimethyl-spiro[4.5]dec-7-en-l -one. The GC ratio of isomers was 4/4/4/5/6/74. 
Organoleptic properties: bomeol, camphoraceous and patchouli odor. 
B.p. =68°C/0.04mbar 
10 MS (major isomer): 194 (M^, 7); 176 (29); 161 (28); 147 (1 1); 136 (46); 121 (40); 1 19 

(40); 107 (38), 105 (39); 93 (40); 91 (41); 82 (58); 67 (43); 55 (20); 43 (100). 
^H-NMR: 1.07 (d, J = 7.1 Hz, 3 H); 1.27 (s, 3 H); 1.35-2.13 (m, 12 H); 1.61 (s, 3 H); 

5.34-5.38 (m, 1 H). 

15 Example 3 

Synthesis of some compounds according to the invention 

Ethylidene-dimethylcyclohexanone was obtained according to J.T.A. Reuvers, A. de 
20 Groot, Synthesis 1982, 1 105 in the form of a mixture of E/Z isomers (87/13). 

_ 1. General procedure for the thermal Diels-Alder reactions ' 

A mixture of 5g (32.8 mmol) ethylidene-dimethylcyclohexanone and 3 equivalents of 
diene was heated in an autoclave for 18h at 200°C. After cooling and elimination of 
25 polymers by bulb to bulb distillation, the spiro-ketones were purified by flash 
chomatography, (pentane/ether = 99/1) and bulb to bulb distillation. 

2,2,11 'trimethylspiro[ 5. 5 Jundec-S-en-l-one 

Was obtained from ethylidene-dimethylcyclohexanone and butadiene in 51% yield and in 
30 the form of a mixture of 2 isomers in the following ratio: 13/1. 
Organoleptic properties: camphoraceous. 
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MS : 206(M+, 68) ; 134 (75), 93 (100), 79 (83), 41 (91). 

^H-NMR (main isomer) : 0.73 (d : J = 7, 3H), 1.08 (s, 3H), 1.10 (s, 3H), 1.50-1.85 (m, 7H), 
1.97 (m, 2H), 2.22 (m, IH), 2.33 (sept. : J = 7, IH), 5.51 (m, IH), 5.65 (m, IH). 

2, 2,9 J 1 'tetramethylspiro[ 5. 5 Jundec-S-en-I -one 

Was obtained from ethylidene-dimethylcyclohexanone and isoprene in 90% yield and in 
the forai of a mixture of 2 isomers in the following ratio: 2/3. The two isomers may be 
separated by preparative GC on a Supelcowax-10 column, 30m x 0.53mm, film 2|x. 
Organoleptic properties: a very natural aromatic, green and fruity odour with artemisia 
and ginger bottom notes, 
minor isomer: 

MS : 2200Vr48), 192(43), 135(48), 122(65), 107(100), 93(59), 79 (38), 67(31), 55(42), 
41(78). 

^H-NMR (C6D6): 0.74 (d : J = 7, 3H), 1.01 (s, 3H), 1.12 (s, 3H), 1.30-1.85 (m, 8H), 1.53 
(large s, 3H), 1.96 (d : J = 16, IH), 2.09 (d : J = 16, IH), 2.52 (sept. : J = 7, IH), 
5.32 (m, IH). 

major isomer: 

MS : 220(]Vr67), 148(29), 121(51), 107(100), 93(61), 82(69), 67(35), 55(43), 41(82). 
'H-NMR (CfiDfi): 0.75 (d : J = 7, 3H), 0.99 (s, 3H), 1.12 (s, 3H), 1.25-1.75 (m, 8H), 1.56 
(large s, 3H), 2.07 (m, 2H), 2.57 (sept. : J = 7, IH), 5.13 (m, IH). 

2,2,7Jl-tetrarnethylspiro[5.5]undec-8'en'l'One * " 

Was obtained from ethylidene-dimethylcyclohexanone and piperylene in 32% yield and in 
the form of a mixture of 2 isomers in the following ratio: 1/1. The two stereoisomers may 
be separated by preparative GC on a Supelcowax-10 colxmm, 30m x 0.53mm, film 2\i. 
Organoleptic properties: a woody, pine and aromatic odor. 

• 1^* eluted peak: 

MS : 220(M+, 98) ; 153(93), 107(100), 93(64), 68(26), 55(18), 41(22). 
^H-NMR : 0.73 (d : J = 7, 3H), 0.79 (d : J = 7, 3H), 1.06 (s, 3H), 1.11 (s, 3H), 1.50-1.98 
(m, 8H), 2.33 (sept. : J = 7, IH), 2.44 (m, IH), 5.53 (m, 2H). 

• 2""^ eluted peak : 
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MS : 220 (M+, 50) ; 205(100), 148(46), 121(35), 107(80), 93(42), 82(48), 69(16), 42(23). 
^H-NMR : 0.77 (d : J = 7, 3H), 0.90 (d : J = 7, 3H), 1.13 (s, 6H), 1.41-1.98 (m, 8H), 2.07 

(sept. : J = 7, IH), 2,73 (m, IH), 5.29 (m, IH), 5.60 (m, IH). 
The same reaction, perfomed in toluene at -20° in the presence of leq. of AICI3 gave the 
5 same mixture of isomers but in a ratio of 7: 1 in 75% yield after distillation. 

^ 2. General procedure for the hvdro^enation of spiroketones 
A mixture of the spiro-ketone (0.1 mole) in 200 ml of EtOH was hydrogenated at 20'' and 
atmospheric pressure in the presence of lOOmg of 5% Pd/C. When 1 equivalent of H2 was 
10 absorbed, the mixture was filtered on Celite, concentrated under vacuum and purified by 
bulb to. bulb distillation. 

2, 2, 7'trimethylspirof 5. 5]undecan- 1 -one 

Was obtained from 2,2,1 l-trimethylspiro[5.5]undec-8-en-l -one in quantitative yield and 
15 in the form of a mixture of 2 isomers in the following ratio: 13/1. 

MS (main isomer) : 208 (M+, 62) ; 136(42), 126(94), 109(56), 95(92), 81(92), 67(75), 
55(71), 41(100). 

^H-NMR (main isomer) : 0.66 (d : J = 7, 3H), 1.06 (s, 3H), 1.10 (s, 3H), 1.14-1.92, (ni, 
14H),2.19(m, IH). 

20 

2, 2JJ1 -tetramethylspiro[ 5. 5 Jundecan-1 -one 

Was obtained from 2,2,7,1 l-tetramethylspiro[5.5]undec-8-en-l-one in 83% yield after 
chromatography (pentane/ether 98/2) and in the form of a mixture of 2 isomers in the 
following ratio: 7/1. 

25 MS (main isomer) : 222(M+, 30) ; 153(38), 109(100), 95(57), 81(39), 69(39), 55(43), 
41(57). 

^H-NMR MS (main isomer) : 0.64 (d : J = 7, 3H), 0.81 (d : J = 7, 3H), 1 .05 (s, 3H), 1.10 
(s, 3H), 1.29-1.93 (m, UH), 2.03 (s, IH), 2.16 (s, IH), 2.35 (s, IH). 

30 3, General procedure for the reduction of spiroketones with LiAlHd 

A solution of spiro-ketone (145.6 nrniol) in THF (150 ml) was added to a cold (0° C) 
slurry of LiAlHt (5.7 g, 150 mmol) in THF (600 ml). The reaction was warmed up to 
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room temperature, and then heated at 50° C for 4 hours. After cooling to 0° C, were 
successively and cautiously added water (6 ml), 5 % aqueous NaOH (17 ml) and again 
water (6 ml). The reaction was stirred at room temperature until it became a white slurry 
which was dried by adding anhydrous Na2S04. Filtration and evaporation of solvents was 
5 followed by bulb-to-bxilb distillation. 

2, 2,7 1 -trimethylspirof 5, 5 Jundec-S-en-l -ol 

Was obtained from 2,2,ll-trimethylspiro[5.5]undec-8-en-l-one in 94% yield and in the 
form of a mixture of 3 isomers in the following ratio: 7/1/1 . 
10 MS (main isomer) : 208(M+, 22) ; 190(40),, 105(80), 93(100), 79(38), 69(19), 55(21), 
41(17). 

^H-NMR (main isomer) : 0.87 (d : J = 7, 3H), 1.03 (s, 6H), 1.12-1.53 (m, 7H), 1.71 (m, 
IH), 1.90 (m, IH), 2.10(m, IH), 2.25 (m, IH), 3.29 (d : J = 4, IH ; become s by 
addition of D2O), 5 .68 (m, 2H). 

15 

2,2,9Jl'tetramethylspiro[5,5]undeC'8-en-l'Ol 

Was obtained from 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l -one in 74% yield and in 
the form of a mixture of 2 isomers in the following ratio: 2.3/1. The two isomers may be 
separated by GC on a Carbowax column, 30m x 0.25mm, at 120°-240°C. 
20 MS (1^ eluted peak) : 222(M+, 12) ; 204(32), 1 19(72) , 107(100), 93(31), 79(21), 67(28), 
55(40), 41(59). 

- MS (2"^ eluted peak) : 222 (M+, 3) ; 204(12), 1 19(35), 107(100), 91(23), 79(14), 676(16), 
55(27), 41(38). 

^H-NMR : 0.80-0.86 (m, 3H), 0.97-1.05 (m, 6H), 1.07-1.24 (m, 3H), 1.11-1.60 (m, 5H), 
25 1.64 (s large, 3H), 1.80-2.06 (m, 2H), 2.16-2.32 (m, IH), 6.61 (m, IH), 3.25 (d : J = 

4, Ih, become s by addition of D2O), 5.38 (m, IH). 

2,2, 7-trimethylspiro[5.5]undecan'l-ol 

Was obtained from 2,2,7-trimethylspiro[5.5]undecan-l-one in 85% yield after 
30 chromatography (on SiOi, eluent: pentane/ether = 9/1) and in the form of a mixture of 
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2 isomers in the following ratio: 1/1 mixture. The two isomers may be separated by 
GC on a SPB-1 column, 30m x 0.25mm, at 120°-240*^C. 

MS (l^'elutedpeak) : 210 (M+, 85) ; 122(52), 109(65), 96(78), 82(100), 67(40), 55(45), 
41(29). 

5 MS (2"^ eluted peak) : 210 (M+, 60) ; 122(62), 109(81), 96(86), 82(100), 67(48), 55(55), 
41(35). . , 

^H-NMR : 0.82.and 0.89 (d : J = 7, 3H) ; 0.93, 0.98, 1.02 and 1.07 (s, 6H) ; 1.10-2.22 (m, 
15H), 3.30 and 3.63 (d : J = 6, become s by addition of D2O, IH). 

10 2,2, 7Jl'tetramethylspiro[5.5]undecan'l-ol 

Was obtained from 2,2,7,1 l-tetramethylspir6[5.5]undecan-l-one in quantitative yield and 
in the form of a mixture of 3 isomers in the following ratio: 1/16/2. 

Organoleptic properties: a natural woody odor with connotation of the cedar, atlas cedar 
type together with terpenes bottom notes. 
15 MS (main isomer) : 224 (M+, 48) ; 123(23), 109 (100),. 95(58) , 82(40), 69(28), 55(29), 
41(20). 

'H-NMR (main isomer) : 0.83 (d : J = 7, 3H), 0.97 (s, 3H), 1.06 (s, 3H), 1.22 (d : J = 7, 
3H), 1.10-1.93 (m, 13H), 2.17 (m, IH), 2.35 (m, IH), 3.37 (d : J = 5, become s by 
addition of D2O, IH). 

20 

4. General procedure for the esterification of alcohols 

To a solution of the spiro-alcohol (1 equivalent) in pyridine (1000% in weight) was added 
acetic anhydride (lOequivalents) and the mixture was heated at 115° until completion of 
the reaction (GC). After cooling, the residue was extracted with ether, washed 
25 successively with water, 10% aqueous HCl, saturated NaHCOs , brine, dried over Na2S04 
and concentrated under vacuum. The crude acetates were purified by flash 
chromatography (on SiO^, eluent: pentane/ether = 95/5) and by bulb to b\ilb distillation. 

2,2,1 l-trimethylspiro[5,5]undec-8'en'l''yl acetate 
30 Was obtained from 2,2,1 l-trimethylspiro[5.5iundec-8-en-l-ol in 58% yield and in the 
form of a mixture of 3 isomers in the following ratio: 7/1/1 . 
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Organoleptic properties: an odor of the woody, amber/ambergris and cedar type. 
MS (main isomer) : 250 (M+, 0) ; 190(99), 105(100), 93(66), 79(31), 69(16), 55(18), 43(37). 
'H-NMR (main isomer) : 0.86 (d : J = 7, 3H), 0.96 (s, 6H), 1.15-1.70 (m, 8H), 1.82 (m, IH), 
2.20 (s, 3H), 2.18 (m, IH), 2.53 (m, IH), 4.78 (s, IH), 5.50 (m, IH), 5.58 (m, IH). 

5 

2,2,9, 1 l-tetramethylspiro[5.5]undec-8-en-l-yl acetate 

Was obtained from 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol in quantitative yield 
and in the form of a mixture of 2 isomers in the following ratio: 2.3/1. 
MS (minor isomer): 264 (M+, 0), 204(47), 119(80), 107(79), 91(34), 79(21), 67(21), 
10 55(35), 43(100). 

MS (major isomer): 264 (M+, 0), 204(46), 119(100), 107(49), 91(23), 79(19), 67(19), 
55(27), 43(86). 

^H-NMR : 0.79-0.86 (m, 3H), 0.94(s, 3H), 0.98 (s, 3H), 1.17-1.86 (m, 8H), 1.63 (s large, 
3H), 1.98 and 1.99.(s, 3H), 2.04-2.17 (m, 2H), 2.48 (m, IH), 4.72 and 4.75 (s, IH), 
15 5.19 and 5.29 (m, IH). 

5. Procedure for the etherification of a spiroalcohdl 
7-methoxy-2, 5, 8, 8-tetramethylspiro[ 5. 5 ]undec-2-ene 

To a mixture of 0.36g (2.7mmole) of KH 30% in oil and 4ml of dry THF at room 
20 temperature was added a solution of 0.5g (2.25mmole) of 2,2,9,11- 
tetramethylspiro[5.5]undec-8-en-l-ol in 2ml of dry THF. After 45 minutes at 25°, 0.96g 
(6.67mmole) of GHal were added, the mixture was stirred for Ihour at 25°, poured into 
ice, extracted with ether, washed with brine, dried on Na2S04 and concentrated under 
vacuum. The crude product was purified by bulb to bulb distillation to give 0.55g (99%) 
25 of pure spiro-ether and in the form of a mixture of 2 isomers in the following ratio: 2.3/1 . 
Organoleptic properties: a nice woody odour with vetyver, aromatic and labdanimi notes. 
MS (major isomer): 236 (M+, 11), 204 (46), 119(85), 107(100), 93(41), 79(26), 67(24), 
55(38), 41(58). 

MS (minor isomer): 236(M-i-, 6, 204(30), 119(40), 107(100), 91(28), 79(18), 67(15), 
30 55(26), 41(37). 
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^H-NMR : 0.78-0.85 (m, 3H), 0.98 and 0.99 (s, 6H), 1.04-2.26 (m, 13H), 2.52 (m, IH), 
2.74 (m, IH), 3.44 and 3.46 (s, 3H), 5.26 and 5.32 (m, IH). 

Example 4 

Synthesis of some compounds according to the invention 

a) Preparation of 1, 2, 2'trimethylspiro[ 5, J Jundecan-1 -ol 

i) 1 ,2,2-Trimethylspiro[5,5]undec-8-en- 1 -ol 

2,2-Dimethylspiro[5,5]undec-8-en-l-one was treated with methyllithixmi according to 
the general procedure (example 2, procedure 5) to give l,2,2-trimethylspiro[5,5]undec- 
8-en-l-ol in 98 % jdeld. The crude product was purified by bulb-to-bulb distillation 
(B.p. = 140-150 °C/0.032 mbar). 
Organoleptic properties: woody, cedar odor 

MS: 208 (M+, 16); 190 (41); 175 (42); 147 (86); 123 (44); 106 (100); 91 (72); 79 (74); 
67 (43). 

^H-NMR: 0.97-1.17 (m, 9 H); 1.20-2.35 (m, 13 H); 5.50-5.70 (m, 2 H). 

ii) l,2,2-Trimethylspiro[5,5]undecan-l-ol 

Hydrogenation of product obtained under i) performed according to the general 
procedure (example 3, procedure 2) gave the title compound in 96 % yield. The crude 
product was purified by bulb-to-bulb distillation (B.p. - 80-85 °C/0.064 mbar). 
Organoleptic properties: a woody, . and humus odor, with patchouli and amber 
connotation 

MS (major isomer): 210 (M+, 18); 192 (17); 177 (31); 149 (100); 136 (25); 126 (41); 

122 (45); 109 (43); 96 (46); 82 (82); 67 (42); 55 (36). 
*H-NMR: 0.96 (s, 3H); 1.00 (s, 3H); 1.12 (s, 3H); 1.05-1.65 (m, 15H); 1.85-1.95 (m, 
2H). 



b) Preparation of7-ethyl'll'-methylspiro[5,5]undec-l-yl acetate 

7-Ethyl-ll-methylspiro[5,5]undecan-l-ol was acetylated according to the general 
procedure (example 2, procedure 4) to give the title compoxmd in 91 % yield, as a mixture 
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of isomers. The crude product was purified by bulb-to-bulb distillation (B.p. = 81°C/ 
0.025 mbar). 

Organoleptic properties: woody, terpenes 

MS (major isomer): 252 15); 223 (45); 192 (29); 163 (100); 123 (65); 107 (23); 95 
5 (55); 81 (45); 67 (26). 

^H-NMR: 0.80-1.95 (m, 23 H); 1.90-2.05 (m, 4 H); 4.90-5.45 (m, 1 H). 

c) Preparation of l-ethyU7'methoxy'5-methylspiro[5,5]undecane 

i) 1 l-Ethyl-7-methylspiro[5,5]undec-8-en-l-ol 

10 ll-Ethyl-7-methylspiro[5,5]undec-8-en-l-one was reduced with LiAlH4 according to 

the general procedure (example 2, procedure 3) to give the title compoimd in 92 % 
yield, as a 4:1 mixture of isomers. The cmde product was purified by bulb-to-bulb 
distillation (B.p. = 102 °C/0.03 mbar). 
Organoleptic properties: woody 

15 MS (major isomer): 208 (M+, 3); 190 (36); 179 (26); 161 (51); 139 (46); 121 (46); 111 
(100); 105 (44); 93 (60); 81 (34); 67 (27). 
^H-NMR: 0.85-1.10 (m, 8 H); 1.25-2.55 (m, 13 H); 3.75 (m, 1 H); 5.52 (m, 2 H). 

ii) 5-Ethyl-7-methoxy-l-methylspiro[5,5]uridec-2-ene 

20 ll-Ethyl-7-methylspiro[5,5]undec-8-en-l-ol, obtained under i) was methylated 
according to the general procedure (example 3, procedure 5) to give the title compound 
in 95 % yield, as 2.5 :1 mixture of isomers. The crude product was purified by bulb-to- 
bulb distillation (B.p.: 80 "^0/0.033 mbar). 
Organoleptic properties: eucalyptus and aromatic odor 

25 MS (major isomer): 222 (M+, 8 ); 193 (24); 190 (63); 161 (55); 153 (36); 125 (80); 
105 (100); 93 (67); 79 (26); 67 (19). 
^H-NMR: 0.82-1.12 (m, 8 H); 1.15-2.50 (m, 12 H); 3.12-3.30 (m, 4 H). 

iii) 1 -Ethyl-7-methoxy-5-methylspiro[5,5]undecane 

30 5-Ethyl-7-methoxy-l-methylspiro[5,5]undec-2-ene, obtained under ii) was 
hydrogenated according to the general procedure (example 3, procedure 2) to give the 
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title product in 93 % yield. The crude product was purified by bulb-to-bulb distillation 
(E.p. = 80 *'C/0.029 mbar). 

Organoleptic properties: a pine, camphoraceous odor 

MS (major isomer): 224 (M+, 55); 163 (100); 123 (57); 95 (64); 81 (43); 71 (25); 67 
(23). 

^H-NMR: 0.82-1.05 (m, 8 H); 1.12-1.90 (m, 16 H); 3.15-3.35 (m, 4 H). 

d) Preparation of l,8-dimethylspiro[4,5]decan-l'Ol 

A mixture of 7-methylspiro[4,5]decan-l-one and 8-ihethylspiro[4,5]decan-l-one and 
methyl lithium were reacted together according to the general procedure (example 2, 
procedure 5) to give the title compoxmd in 43 % yield. The crude product was purified by 
column chromatography on silicagel (eluent: cyclohexane/ethyl acetate 29:1) and bulb-to- 
bulb distillation (B.p. = 68 ''C/0.04 mbar). 
Organoleptic properties: woody, camphoraceous, cellar. 

MS (major isomer): 182 (M+, 0.5); 167 (30); 164 (17); 139 (13); 135 (41); 122 (32); 108 

(36); 95 (26); 93 (37); 81 (30); 79 (25); 71 (55); 43 (100). 
^H-NMR: 0.98 (d, J = 7 Hz, 3 H); s, 3 H); 1 .20- 1 .90 (m, 1 6 H). 

e ) Preparation of 6-ethyl-l-methoxy-8-methylspiro[ 4, 5 Jdecane 

i) 10-Ethyl- 1 -methoxy-8-methyIspiro[4,5,]dec-7-ene 

10-Ethyl-8-methylspiro[4,5]dec-7-en-l-ol was O-methylated in 93 % yield, using 
sodixmi hydride and methyl iodide according to the general procedure (example 3, 
procedure 5), to the title compound as a mixture of isomers. The crude product was 
purified by bulb-to-bulb distillation (B.p. = 80 °C/0.04 mbar). 

MS (major isomer): 208 (M+, 3); 176 (47); 147 (100); 133 (30); 1 19 (25); 105 (90); 93 
(34); 91 (41). 

^H-NMR: 0.85-0.98 (m, 3H); 1.05-2.20 (m, 16H); 3.10-3.60 (m, 4H); 5.15-5.60 (m, IH). 

ii) 6-Ethyl-l-methoxy-8-methylspiro[4,5]decane 

The methyl ether prepared under A. was hydrogenated in 87 % yield according to the 
general procedure (example 3, procedure 2) to give the title compound, as a mixture of 
isomers. 
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The product was purified by bulb-to-bulb distillation (B.p. = 80 °C/0. 1 mbar). 
Organoleptic properties: woody and cedar type 

MS (major isomer): 210 (M+, 15); 149 (100); 123 (12); 107 (15); 93 (20); 81 (27). 
^H-NMR: 0.80-0.90 (m, 6 H); 0.95-2.10 (m, 16 H); 3.15-3.65 (m, 4 H). 

5 

J) Preparation of 2, 6, 8/2, 7, 9-trimethylspiro[ 4, 5 J dec- V-en-l-ol 

A mixture of 2,6,8 and 2,7,9-trimethylspiro[4,5]dec-7-en-l-one was reduced with LiAlH4 
according to the general procedure (example 2, procedure 3) to give the title product in 
87% yield as a mixture of isomers. The crude product was purified by bulb-to-bulb 
10 distillation (B.p. = 82 °C/0.02 mbar). 

Organoleptic properties: woody, musky, earthy odor with tonalide and cashmeran tonality 
as well as anisic and finity notes 

MS (major isomer): 194 (M+, 2); 176 (57); 161 (69); 148 (100); 134 (21); 133 (23); 121 
(73); 119 (49); 105 (54); 91 (35); 82 (39); 67 (31). 
15 ^H-NMR: 0.85-1.20 (m, 7 H); 1.25-2.20 (m, 13 H); 3.28 (m, 1 H); 5.05-5.55 (m, 1 H). 

Example 5 

Synthesis of some compoimds according to the invention 

20 

a) (1RS,6SRJ 1SR)'2X9J l'tetramethylspiro[5,5]undec-8-en'l'yl acetate and 
(lRS,6RSJlRS)-2,2,9Jl'tetra7yiethylspiro[5.5]^^^ 
i) (6RS,1 1RS)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-one 

To a mixture of 6.7g (0.05 mole) of AICI3 in toluene (200ml) at 0° C was added 
25 dropwise over 50 minutes 152.2g (1 mole) of ethylidene-dimethylcyclohexanone. After 
30 minutes at 0°, 70g (Llmole) of isoprene were added dropwise over 30 minutes. 
After Ih at 0°, the mixture was povired in 200g of crushed ice and extracted twice with 
ether. The organic phases were washed with satured NaHCOa, twice with water and 
dried over Na2S04, concentrated to dryness and distilled with a Vigreux apparatus to 
30 give .195 g (yield = 88%) of spiroketone in the form of two main isomers (ratio 9 :1). 
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The two isomers were separated by preparative GC on a Supelcowax-10 colvmm, 
30m X 0,53mm, film 2\i. 

(6RS,l]RS)-2,2,8, 1 l-tetramethylspiro[5.5]undec-8-en-l-one (minor isomer) 
'H-NMR (CfiDfi): 0.74 (d, J=7, 3H), 1.01 (s, 3H), 1.12 (s, 3H), 1.30-1.85 (m, 8H), 1.53 

(large s, 3H), 1.96 (d, J=16, IH). 2.09 (d, J=16. IH), 2.52 (sept, J=7, IH), 5.32 

(m, IH). 

MS : 220(lVf48), 192(43), 135(48), 122(65), 107(100), 93(59), 79 (38), 67(31), 
55(42), 41(78). 

(6RS, 1 lRS)-2, 2,9,11 -tetramethylspiro[5. 5 ]undecen-8-en-5-one (major isomer) 
'H-NMR (CfiDfi): 0.75 (d, J=7, 3H), 0.99 (s, 3H), 1.12 (s, 3H), 1.25-1.75 (m, 8H), 1.56 

(large s, 3H), 2.07 (m, 2H), 2.57 (sept., J=7, IH), 5.13 (m, IH). 
MS : 220(M*67), 148(29), 121(51), 107(100), 93(61), 82(69), 67(35), 55(43), 41(82). 

ii) (1RS,6SR,11SR)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol and 

(1RS,6RS,1 1RS)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol 
By applying the general method described in Example 3, procedure 3, using 
(6RS,llRS)-2,2,9,ll-tetramethylspiro[5.5]vmdec-8-en-l-one as starting compound, 
there were obtained two alcohols in the ratio 3 :1 which were separated by distillation 
with a 30cm Fischer colximn. 

(IRS, 6SR,1 1SR)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol (major isomer) 

B.p.(o.lmbar)= 140° 

'H-NMR: 0.85 (d , J=7, 3H) ; 1.01 (s, 3H) ; 1.03 (s, 3H) ; 1.65 (s, 3H), 1.90 (m, IH); 

2.02 (m, IH) ; 2.28 (m, IH) ; 2.62 (m, IH), 3.26 (d : J = 3, IH) : 5.35 (m, IH). 
MS: 222(M+, 16); 204(43), 134(20), 119(71), 107(100), 93(33), 82(25), 69(29), 

55(40), 41(55). 

(IRS, 6RS, 1 lRS)-2, 2,9.11 -tetramethylspirof 5. 5 Jundec-8-en-l -ol (minor isomer) 

B.p(0.7rabar)= 129° 

'H-NMR: 0.89 (d, 1=1, 3H) ; 0.92 (s, 3H) ; 0.98 (s, 3H) ; 1.60 (s, 3H) ; 2.02 (m, 2H) ; 
2.12 (m, IH) ; 3.35 (d, J = 5.5, IH) ; 5.23 (m, IH). 
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MS: 222 (M+, 2); 204(55), 134(30), 119(100), 107(63), 93(31), 79(21), 67(25), 
55(37), 41(47) 

iii) (lRS,6SR,llSR)-2,2,9,ll-tetramethylspiro[5.5]undec-8-en-l-yl acetate and 

(1RS,6RS,1 1RS)-2,2,9,11- tetramethylspiro[5.5]undec-8-en-l-yl acetate 
By applying the general method described in Example 3, procedure 4: 
(1RS,6SR,1 1SR)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol gave (1RS,6SR, 
1 1SR)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yl acetate in quantitative yield. 
'H-NMR: 0.83 (d, J=7, 3H) ; 0.94 (s, 3H) ; 0.96 (s, 3H) ; 1.63 (s, 3H) ; 1.80 (m, IH) ; 

1.98 (s, 3H) ; 2.11 (m, 2H), 2.49 (m, IH), 4.75 (s, IH), 5.20 (m, IH). 
MS: 264(M+. 0); 204 (59),134 (21), 119(100), 107(47), 93(23), 79(15), 67(15), 
55(25), 43(83). 

(1RS,6RS,1 1RS)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-ol gave (1RS,6RS, 
1 1RS)-2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yl acetate in quantative yield. 
'H-NMR: 0.85 (s, 3H) ; 0.92 (d, J=7, 3H) ; 0.96 (s, 3H), 1,59 (s, 3H) ; 2.06 (s, 3H) ; 

2.17 (m, 2H), 4.86 (s, IH), 5.22 (s, IH). 
MS : 264(M+, 0) ; 204(65), 134(32), 119(100), 107(62), 93(26), 79(16), 67(18), 
. 27(55), 43(94). 

b) (1RS,6RS,11RS)-2,2,11- trimethylspiro[5.5]undec-8-en-l-ql 

i) (6RS,1 1RS)-2,2,1 l-trimethylspiro[5.5]undec-8-en-l-one 

By using the same experimental procedure as described in this example, under a.i) and 
using butadiene instead of isoprene the title compound, there was obtained in 83% 
yield with a purity >99% (no visible diastereoisomer). The physical spectra were 
identical to those described for 2,2,1 l-trimethylspiro[5.5]imdec-8-en-l-one in 
example 3, procedure 1. 

ii) (lRS,6SR,llSR)-2,2,ll-trimethylspiro[5.5]undec-8-en-l-ol and (1RS,6RS,11RS)- 
2,2,1 1- trimethyIspiro[5.5]undec-8-en-l-ol 

By applying the general method described in Example 3, procedure 3, on the ketone 
obtained under i) there were obtained two alcohols in the ratio 85/15 which vvere 
separated by preparative GC on a Supelcowax-10 column, 30m x 0,53nmi, film 2\i. 
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(lRS,6SRJlSR)'2,2Jl'trimethylspiro[5,5]undec-8'en'l-ol (major isomer) 
spectra identical to the one described under example 3, procedure 3 
(IRS, 6RSJ 1RS)''2,2J l-trimethylspiro[5.5]undec-8-en'l'Ol (minor isomer) 
^H-NMR: 0.89 (d, J=7, 3H), 0.93 (s, 3H), 0.99 (s, 3H), 1.74 (m, IH), 1.90 (m, IH), 
5 2.03 m, 2H), 2.18 (m, IH), 3.36 (d, J=5, IH), 5.56 (m, 2H). 

MS: 208(M+, 1); 190(47), 147(32), 120(30), 105(100), 93(79), 79(36), 69(23), 
55(31), 41(29). 

c) 7'EthyUl l-methylspiro[5,5]undecan-l'Ol 
10 i) ll-Ethyl-7-methylspiro[5,5iundec-8-en-l-one 

(E)-propylidenecyclohexanone and isoprene reacted together in the presence of 
aluminium trichloride according to the general procedure given at a.i) to give the title 
product in 76 % yield as a 4:1 mixture of isomers. The crude product was used in the 
next step. 

15 Organoleptic properties: an aromatic odor 

MS (major isomer): 206 (M-f, 67); 191 (16); 177 (100); 149 (28); 139 (62); 125 (36); 

108 (58); 93 (68); 79 (27); 67 (30). 
^H-NMR: 0.72-0,98 (m, 6 H); 1.42-2.52 (m, 14 H); 5.25-5.62 (m, 2 H). 

20 ii) ll-Ethyl-7-methylspiro[5,5]undecan-l-one 

The title compound was prepared in 92 % yield by hydrogenation of the cycloadduct 
obtained under i), according to the general procedure (example 3 , procedure 2) as a 3 : 1 
mixture of isomers. The crude product was purified by bulb-to-bulb distillation (B.p. = 
102^C/0.03mbar). 

25 MS (major isomer): 208 (M-h, 47); 190 (21); 179 (82); 161 (20); 151 (31); 139 (68); 
125 (100); 109 (35); 95 (74); 81 (57); 67 (41); 55 (36). 
^H-NMR: 0.72-0.98 (m, 7 H); 1.03-2.35 (m, 17 H). 
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iii) 7-Ethyl-l l-methylspiro[5,5]undecan-l-ol 

LiAlH4-mediated reduction of the product obtained under ii) according to the general 
procedxire (example 2, procedure 3), gave the title compoxmd in 88 % yield, as a 
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mixture of isomers. The crude product was purified by bulb-to-bulb distillation (B.p. = 
80 °C/0.033 mbar). 

Organoleptic properties: a woody, cedar, agarwood and patchouli odor, very natural 
MS (major isomer): 210 (M+, 65); 181 (37); 163 (76); 139 (20); 123 (84); 109 (23); 95 
5 (100); 81 (68); 67 (39); 55 (45). 

^H-NMR: 0.72-1.00 (m, 5 H); 1.05-2.35 (m, 20 H); 3.70-4.20 (m, 1 H). 

Example 6 

10 Synthesis of a mixture of 2.2.6,8 and 2,2.7.9-tetramethvlspiro r4.51dec-7-en-l-ol 
i) Mixture of 2,6,8 and 2,7,9-trimethylspiro[4,5]dec-7-en-l-one 

N-Butyllithium (1.6 M in hexanes, 172 ml, 0.275 mol) was added to a solution of 
diisopropylamine (30.4 g, 0.3 mol) in THF (300 ml), while maintaining the internal 

15 temperature around -40 °C. Then DMPU (l,3-dimethyl-3,4,5,6-tetrahydro-2(lH)- 
pyrimidone) (38.4 g, 0.3 mol) was added, followed, after 15 minutes, by a mixture of 6,8 
and 7,9-dimethylspiro[4,5]dec-7-en-l-one (44.74 g, 0.25 mol) in THF (50 ml) in 
30 minutes. After stirring for 30 more minutes, methyl iodide (106 g, 0.75 mol) was 
added rapidly. After 15 minutes, the reaction was quickly warmed up to O^^C. Acetic acid 

20 (18.6 g, 0.31 mol) was added and the reaction warmed up to room temperature. The 
reaction was quenched with water (500 ml) and extracted twice with pentane. Each 
organic fraction was treated successively with water, aqueous NaHSOs, aqueous saturated 
NaHCOs, and brine. Combined organic fractions were dried over Na2S04. The liqxiid 
obtEuned after filtration and evaporation of solvents was purified by bulb to bulb 

25 distillation (B.p. = 105 ''C/0.47 mbar). The title product was obtained as a colorless liquid 
(42.85 g, yield=89 %), as a mixture of isomers. 

Organoleptic properties: aromatic, camphoraceous and eucalyptus odor 
MS (major isomer): 192 (M+, 59); 177 (39); 174 (24); 163 (15); 159 (36); 149 (28); 122 
(29); 107 (87); 93 (34); 91 (40); 82 (100); 67 (33). 
30 ^H-NMR: 0.72-1.05 (m, 3H); 1.05-1.15 (m, 3H); 1.20-2.85 (m, 13H); 5.08-5.35 (m, IH). 
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ii) Mixture of 2,2,6,8 and 2,2,7,9-tetramethylspiro[4,5]dec-7-en-l-one 

The title compound was prepared as a mixture of isomers from the product obtained imder 
i) using the exact same procedure. The yield was 86 %. The crude product was purified by 
bulb-to-bulb distillation (B.p. = 88 °C/0.5 1 mbar). 
Organoleptic properties: aromatic, eucalyptus and sawdust odor 

MS (major isomer): 206 (M+, 29); 191 (36); 188 (20); 173 (16); 163 (14); 122 (54); 107 

(100); 93 (24); 91 (26); 82 (30); 79 (17). 
'H-NMR: 0.75-1.30 (m, 9 H); 1.50-2.55 (m, 12 H); 5.10-5.30 (m, 1 H). 

iii) Mixture of 2,2,6,8 and2,2,7,9-Tetramethylspiro[4,5]dec-7-en-l-ol 
LiAlH4-mediated reduction of the ketone obtained under ii), using the general procedure 
(example 2, procedure 3), gave the title compound in 95 % yield, as a mixture of isomers. 
The crude product was purified by bulb-to-bulb distillation (80 °C/0.008 mbar). 
Organoleptic properties: woody, amber odor. 

MS (major isomer): 208 (M+, 2 ); 190 (35); 175 (51); 121 (100); 107 (20); 105 (17); 93 
(16); 91 (14). 

•H-NMR: 0.85-1.18 (m, 9H); 1.20-2.20 (m, 13H); 3.25-3.60 (m, IH); 5.10-5.55 (m, IH). 



Preparation of a pe rfiiminp ; composition 

A composition of the "floral-violet" type was prepared by admixing the following 
ingredients: 



Example 7 



Ingredient 

Hexylciimamic aldehyde 
Cetalox® 



Parts bv weight 



150 



20 



2-Pentyl- 1 -cyclopentol 
10%* Farenal^^ 



2) 



30 



50 



Florol®''> 



100 



Hedione 



.® 5) 



150 
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Linalool 



200 



Mayol® ^> 

Mjarh essential oil 



100 



15 



10%* Rose oxide 



40 



Red thyme essential oil 
Parmantheme 



25 



20 



900 



* in dipropyleneglycol 

1 ) 8,1 2-epoxy- 13,14,15,1 6-tetranorlabdane; origin : Firmenich S A, Geneva, S witzeriand 

2) origin : Firmenich SA, Geneva, Switzeriand 



4) tetrahydro-2-isobutyl-4-methyl-4(2H)-pyranol; origin : Firmenich SA, Geneva, 
Switzerland 

5) methyl dihydrojasmonate ; origin : Firmenich SA, Geneva, Switzerland 

6) cis-7-P-menthanol; origin : Firmenich SA, Geneva, Switzerland 

7) compounded perfumery beise; origin : Firmenich S A, Geneva, Switzerland 

The addition of 100 parts by weight of 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yl 
acetate imparted to the hereinabove-mentioned "floral-violet" composition a very nice and 
powerful amber/ambergris connotation and converted the starting composition into a more 
complex et powerful accord. 



Preparation of a perfuming composition 

A composition of the "woody-amber" type was prepared by admixing the following 
ingredients: 



3) 



origin : Haarmaim & Reimer 
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Ingredient 



Parts bv weight 



Benzyl acetate 

Eugenol 

Florol®^> 



70 



60 



100 
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Hedione® 60 

Iralia® total 180 

Phenethylol 150 

Benzyl salicylate 300 

Wardia®'> ^ 

970 

* in dipropyleneglycol 



1) tetrahydro-2-isobutyl-4-methyl-4(2H)-pyranol; origin : Firmenich SA, Geneva, 
Switzerland 

2) methyl dihydrojasmonate ; origin : Firmenich S A, Geneva, Switzerland 

3) mixture of methyl-ionone; origin : Firmenich SA, Geneva, Switzerland 

4) compounded perfumery base; origin : Firmenich SA, Geneva, Switzerland 

The addition of 30 parts by weight of 2,2,9,1 l-tetramethylspiro[5.5]undec-8-en-l-yl 
acetate is sufficient to impart to the hereinabove-mentioned base composition for 
functional perfumery a very perceivable amber/ambergris connotation and increased the 
functional aspect of the above-mentioned composition. 

Example 9 
Preparation of a perfuming composition 

A masculine perfume base composition of the "woody-citnis" type was prepared by 
admixing the following ingredients: 



Ingredient Parts by weight 

Linalyl acetate 400 

Bergamot essential oil 200 
8-Methoxy-2,6,6,8-tetramethyl-tricyclo[5 .3.1 .0(1 ,5)]undecane 400 

Citral 20 

Citronellol 80 

4-Cyclohexyl-2-methyl-2-butanol 150 

Coumarin 80 
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Ocranium essential oil 


30 


Hedione® HC 


200 


Lavandin 


200 


L,yTai 


250 


^nOyl* C\cklrmncc 
Jyj /O l^oKJnUaa 


40 


Patchouli essential oil 


400 


Polysantol® *^ 


50 


Clary-sage essential oil 


40 


Vanilline 


20 


Vertofix coevir 


400 


Tamarine Base 41310^^ 


40 




3000 



* in dipropyleneglycol 
15 1) origin : Firmenich SA, Geneva, Switzeriand 

2) methyl dihydrojasmonate ; origin : Firmenich SA, Geneva, Switzeriand 

3) origin : Intemational Flavors & Fragrances, USA 

4) 3,3-dhnethyl-5-(2,2,3-trimethyl-3-cyclopenten-l-yl)-4-penten-2-ol; origin : Firmenich 
SA, Geneva, Switzerland 

20 5) compounded perfumery base; origin : Firmenich SA, Geneva, Switzerland 

The addition of 300 parts by weight of 2,2,ll-trimethylspu:o[5.5]undec-8-en-l-ol to the 
hereinabove-mentioned composition boosted and exalted the patchouli note. If, instead of 
adding the invention compoimd the same amount of patchouli oil had been added to the 
25 base composition, the overall fragrance of the latter would have been less woody, rich and 
rooty, with a much less pronounced volume, thus having lost in performance and quality. 

Example 10 



30 Preparation of a perfuming composition 
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A masculine perfume base composition of the "citrus-herbaceous-spicy" type was 
prepared by admixing the following ingredients : 



lll^rC Lil Cll L 


Parts bv weieht 


oeranyi aceiaie 


20 


Linalyl acetate 


400 


i (jyo ^-^^-riyoroxy- 1 -piiciiy i j-z-- u uuuiuiic 


10 


"D AffTsimr^'t' PCQf=^Titm1 Oil 


200 


L^eoroxiae 


200 


Citral 


30 


Sfuma Lemon essential oil 


450 


4-Cyclohexyl-2-methyl-2-butanol 


. 90 


1 0%* Galbanum essential oil 


70 


Clove essential oil 


90 


Hahanolide® 


100 


Hedione® HC 


30 


nci vc 10 iiuc 


50 


Lavander essential oil 


200 


Lyral®^> 


300 


Crystal moss 


20 


Nutmeg essential oil 


150 


Polysantbl® 


60 


Cis-3-hexenol salicylate 


30 


Vertofix coevir 


700 


Ylang Extra 


100 




3300 



* in dipropyleneglycol 

1) trimethyl-13-oxabicyclo-[10.1.0]-trideca-4,8-diene; origin : Firmenich SA, Geneva, 
Switzerland 

2) origin : Firmenich SA, Geneva, Switzerland 
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3) pentadecenolide; origin : Firmenich SA, Geneva, Switzerland 

4) methyl dihydrojasmonate ; origin : Firmenich SA, Geneva, Switzerland 

5) (+)-( 18,1 'R)-2-[ 1 -(3',3'-dimethyl- 1 '-cyclohexyl)ethoxy]-2-methylpropyI propanoate; 

origin : Firmenich SA, Geneva, Switzerland 

5 6) origin : International Flavors & Fragrances, USA 

7) 3,3-dimethyl-5-(2,2,3-trimethyl-3-cyclopenten-l-yl)-4-penten-2-ol; origin : Firmenich 

SA, Geneva, Switzerland 

The addition of 100 parts by weight of a mixture of 2,2,7,9-tetramethylspiro[5.5]undec-8- 
10 en-l-one and its regio isomer 2,2,8,10- tetramethylspiro[5.5]undec-8-en-l-one imparted to , 
the hereinabove-mentioned masculine composition a nice thuyonic and fruity connotation, 
somewhere between the Eucalyptus odor and noble laurel natural oils. However, said 
connotation was more substantive and long lasting, especially in the bottom notes, than 
similar connotations which could have been imparted by the addition of the above- 
15 mentioned naturals oils. 



